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doi:10.1016/j.hkjn.2011.09.003Summary Background/Purpose: According to the US National Kidney Foundation K/DOQI
Guidelines in 2000, under most circumstances, spot urine samples should be used to detect and
monitor proteinuria in children and adults and timed collection is often unnecessary. However,
its use is still not widely implemented in Hong Kong. We aimed to assess the correlation of spot
urine protein-to-creatinine (Pr/Cr) ratio to 24-hour urine protein excretion in our local setting.
Methods: This was a prospective study set in regional hospitals in Hong Kong. A total of 174
patients were recruited from 2007 to 2008. Spot urine Pr/Cr ratio and 24-hour urine protein
measurementswere determined. Linear regressionmodelwas used to fit and test the relationship
between 24-hour urine protein excretion and the spot urine Pr/Cr ratio.
Results: Spot urine Pr/Cr ratio correlated well with 24-hour urine protein excretion (rZ 0.95,
p < 0.0001).
Conclusion: Spot urine Pr/Cr ratio is a convenient, user-friendly and reliable method to replace
24-hour urine protein measurement for the assessment of proteinuria.(C.M. Mak).
g Kong Society of Nephrology Ltd. Published by Elsevier Taiwan LLC. All rights reserved.
52 W.K. Siu et al.背景: 根據 2000年美國國家腎臟基金會的 K/DOQI指引，對於偵測及監察成人及兒童的蛋白尿，
在大多數情況下採用隨機單次尿液檢體即可，毋須講究尿液收集的時間。然而，此措施在香港並
未被廣泛應用。本研究之目的，是在香港的區域醫院內，測量病人隨機單次尿液之蛋白-肌酸酐
(Pr/Cr)比例、及 24小時之尿蛋白排泄量，並調查兩者的相關性。
方法: 研究採取前瞻性的方式，在 2007至 2008年間共納入 174位病人，分別測量隨機單次尿液
Pr/Cr比例及 24小時尿蛋白排泄量，並以線性回歸法進行數據的分析。
結果: 結果顯示，隨機單次尿液 Pr/Cr比例與 24小時尿蛋白排泄量呈現顯著的相關性 (rZ 0.95、
p < 0.0001)。
結論: 在蛋白尿的評估上，作為一個簡便而可靠的指標，隨機單次尿液 Pr/Cr比例理應可取代 24
小時尿蛋白排泄量。Table 1 Characteristics of the 174 patients.
No. of patients
Sex
Male 81
Female 93
Indications for proteinuria testing
Diabetes mellitus 44
Glomerulonephritis 20
Hypertension 8
Systemic lupus erythematosus and
other autoimmune diseases
15
Post-renal transplant 80
Others 7
Severity of proteinuria
<1 g/day 125
1e3 g/day 39
>3 g/day 10Introduction
Proteinuria is a well-established independent risk factor of
cardiovascular and renal diseases and is used as a predictor of
end-organ damage.1,2 The detection and accurate quantifi-
cation of protein excretion are key diagnostic and prognostic
tools for the management of many renal disorders.3 Quanti-
tation of proteinuria is of considerable value in assessing the
effectiveness of therapy and the progression of disease.4,5
The National Kidney Foundation has recommended that
elevated protein excretion should be used as a screening tool
in patients at risk of developing renal diseases.6
A 24-hour urine collection has been considered to be the
gold standardfor theassessmentofproteinuria.However, such
timed urine collection has many disadvantages and is prone to
errors. It is inconvenient and time-consuming. It is deemed to
be unreliable in uncooperative patients, and impossible in
neonates and young children unless catheterization is
useddwhich is invasive and unpleasant. There are risks of
under- or over-collection, leading to inaccurate measure-
ments.7 Patient compliance is generally poor.8e10 More than
7000 samples of 24-hour urine collection for protein
measurement are handled every year in the typical regional
hospital. It is a laborious, time-consuming and expensive
workload for patients, doctors, nurses, and laboratories.
The US National Kidney Foundation K/DOQI Guidelines in
2000 recommend the use of spot urine protein-to-creatinine
(Pr/Cr) ratio for the assessment of proteinuria in lieu of 24-
hour urine collection.6 Both random and first morning
specimens are acceptable, but the latter is preferred if
feasible. Many studies over the past decades have proved
that the spot urine Pr/Cr ratio is well correlated with 24-
hour protein excretion.7,11e16 As the urinary creatinine
excretion rate is fairly constant, a ratio comparing protein
to creatinine excretion in single-voided samples cancel out
the time factor as well as any dilution effects and can
accurately reflect quantitative proteinuria.11 The guidelines
reiterate that it is often not necessary to collect timed urine
specimens for the purpose of proteinuria assessment in
either children or adults. However, this is still not widely
practiced locally. This study aimed to provide local data
regarding the correlation of spot urine Pr/Cr ratio with 24-
hour urine protein excretion in twomajor regional hospitals.
Methods
A total of 174 adult patients were randomly recruited
from medical wards and clinics from 2007 to 2008. Thecharacteristics of the 174 patients are shown in Table 1.
There were 81 men and 93 women with a mean age of 51
years (range, 20e95 years). Each patient was asked to
collect all voided urine during a 24-hour period. A spot urine
sample was obtained just before the start of 24-hour urine
collection or at a random time point. Total urinary protein
and creatinine concentrations were determined by the
pyrogallol redemolybdate colorimetric method and the
Jaffe` rate reaction, respectively, using Roche/Hitachi
Modular Analytics (Roche Diagnostics GmbH, Mannheim,
Germany) for samples collected in 2007 and LX20 PRO Syn-
chron Clinical System (Beckman Coulter Inc., Fullerton, CA,
USA) for samples collected in 2008. A correlation study of
these two analytes in the Roche and Beckman Coulter system
were conducted by Beckman Coulter, which showed satis-
factory correlation. The Deming regression equation was
y Z 1.2209x e 0.0016 (r Z 0.9044) for urinary protein and
yZ 1.0147xþ 0.1411 (rZ 0.9996) for urinary creatinine. All
of our study data were entered into Microsoft Excel. Linear
regression model was used to fit and test the relationship
between 24-hour urine protein excretion and the Pr/Cr ratio.
Results
The 24-hour urine protein excretion in our study ranged
from < 0.06 g/day to 9.21 g/day. The mean 24-hour urine
protein excretion was 0.72  1.35 g/day. The mean Pr/Cr
Figure 1 Relationship between spot urine protein-to-
creatinine (Pr/Cr) ratio and concurrent 24-hour urine protein
excretion (n Z 174). Figure 3 Relationship between spot urine protein-to-
creatinine (Pr/Cr) ratio and concurrent 24-hour urine protein
excretion in patients with 24-hour urine protein <1 g/day
(n Z 120).
Spot urine protein to creatinine ratio 53ratio was 0.79  1.32 mg/mg creatinine. Fig. 1 shows the
Pr/Cr ratio of spot urine samples as a function of the
amount of protein detected in 24-hour urine collection
(y Z 0.9812x e 0.0519). The correlation was statistically
significant (rZ 0.95, p < 0.0001). More than 90% (nZ 164)
of patients in this study had 24-hour urine protein
<3 g/day. The relation of spot urine Pr/Cr ratio to 24-hour
urine protein excretion in patients with 24-hour urine
protein <3 g/day is shown in Fig. 2. The correlation was
also satisfactory (r Z 0.87, p < 0.0001). There were 125
samples below the clinical decision threshold of 1 g/day.
Significant correlation was also demonstrated in this range
(r Z 0.83, p < 0.0001; Fig. 3).
Discussion
Determination of urine protein content is useful for diag-
nosis, monitoring of therapeutic effects, and the prediction
of the prognosis of renal diseases. Urine dipstick assessmentFigure 2 Relationship between spot urine protein-to-
creatinine (Pr/Cr) ratio and concurrent 24-hour urine protein
excretion in patients with 24-hour urine protein <3 g/day
(n Z 164).of proteinuria is not reliable and is susceptible to interob-
server variation.17 False-positive results may occur when the
urine is alkaline or when there is bacterial contamination.
Since dipstick results are also affected by hydration, urine
that is too concentrated or diluted can lead to falsely high or
low levels, respectively.18
The quantitative measurement of protein in urine
collected over 24 hours is regarded as the gold standard
practice. However, this method is time-consuming, incon-
venient and prone to inaccurate collection.11 Shaw et al8
reported that collection errors for 24-hour urine protein
are about 30%. Measuring the Pr/Cr ratio in a spot urine
sample is an easier, faster and more reliable method than
timed collection.7 The National Kidney Foundation K/DOQI
Guidelines suggest that untimed (spot) urine samples
should be used to detect and monitor proteinuria in chil-
dren and adults. The guidelines further state that timed
urine collection (overnight or 24-hour) is usually not
necessary for these evaluations.6
In the present study with 174 patients, we demonstrated
good correlation between spot urine Pr/Cr ratio and 24-hour
urine protein excretion over a wide range of proteinuria from
<0.06 g/day to 9.21 g/day. More than 90% of patients had
24-hour urine protein <3 g/day. The correlation was satis-
factory in this most commonly measured range. These
results are in complete agreement with extensive studies
conducted elsewhere.7,11e16
After introducing the use of Pr/Cr, the requests for 24-
hour urine collection have dramatically dropped to about
500 per year in the hospitals in this study. Such a change has
undoubtedly improved the satisfaction and compliance of
patients and health care providers. On the laboratory side,
since we use primary tube containers for spot Pr/Cr ratio
detection, the potential risks of transcription errors during
aliquoting have been totally eliminated, and the biohazard
risks of handling a great number of human urine samples
and the cost of buying urine bottles and cleaning them have
54 W.K. Siu et al.been greatly reduced. It is also more environmentally
friendly. We also report spot Pr/Cr ratio in both units of
mg/mg creatinine and mg/mmol creatinine. The former
unit roughly corresponds to the daily protein excretion in g/
day. Nevertheless, 24-hour urine protein measurement is
still done in certain conditions, such as in patients with
extremely low muscle mass, unstable renal function, severe
renal failure of chronic kidney disease stages 4 and 5,
patients on dialysis, proteinuria >3 g/day, patients plan-
ning for renal transplantation, pregnant subjects and some
doubtful cases in which spot Pr/Cr may fluctuate more. In
patients requiring measurement of creatinine clearance,
both protein and creatinine can be measured in the same
timed collection.
In conclusion, spot urine Pr/Cr ratio is a convenient,
inexpensive, and reliable method that can replace 24-hour
urine protein measurement for the clinical purpose of
proteinuria assessment and avoids the drawbacks associ-
ated with 24-hour urine collection. We advocate a wider
local application of spot urine Pr/Cr ratio in lieu of 24-hour
urine for protein measurement.References
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